Novel homozygous mutations in Desert hedgehog gene in patients with 46,XY complete gonadal dysgenesis and prediction of its structural and functional implications by computational methods.
Male to female sex reversal in patients with 46,XY karyotype results from the failure of development of testis which may be due to mutations in the SRY gene. Only 10-15% of cases of 46,XY gonadal dysgenesis are accounted for by different types of mutations in the SRY gene. Hence, majority of such patients may have mutations in other genes involved in the testicular differentiation pathway. Besides SRY, other autosomal and X-linked genes are also involved in sexual development during embryogenesis. We describe here the first report from India wherein, two cases of 46,XY complete gonadal dysgenesis that could be attributable to mutations in the Desert hedgehog (DHH) gene. The mutations found in these two patients were a homozygous deletion (c.271_273delGAG) that resulted in deletion of one amino acid (p.D90del) and a homozygous duplication (c.57-60dupAGCC) that resulted in premature termination resulting in non-functional DHH protein. The structure-function implications of the p.D90del mutation were predicted using computational tools. Structural studies on the p.D90del mutant revealed that the mutation could seriously perturb the interaction of DHH with its binding partners. This is the second report in literature showing homozygous mutation in cases with 46,XY complete gonadal dysgenesis.